Abstract -We studied the relationship between living in an urban area and the alcohol-consumption habits of young mothers in light of the recent increase of the female drinking population in Japan, particularly among those from 20 to 39 years of age. We conducted a survey in four areas in and around Tokyo, each area representing a different level of urbanization. The study population consisted of 6418 mothers of 3-year-old children; an 84.9% response rate was obtained. Thirty-eight per cent of the respondents had drunk at least four units of alcohol (about 44 g of pure ethanol) during the most recent month The proportion of current drinkers in a more-urbanized area was greater than that in a lessurbanized area, and this tendency was significant (P < 0.001). Current workforce participation was significantly positively associated with current drinking (P < 0.01). Younger age significantly increased chances of current drinking (P < 0.05) Effects of living in a more-urbanized area on current drinking of mothers of 3-year-old children after excluding the effects of workforce participation and age was significantly positive (P < 0
INTRODUCTION
In recent years, the annual per capita consumption of alcohol in Japan has risen, from 6.0 litres of pure alcohol in 1968 to 8.7 litres in 1991, although during this same period the consumption of alcohol in many other developed nations was decreasing (Japan Tax Agency, 1993; Japan Ministry of Health and Welfare, 1993) . The increase in Japan is regarded as being due to an increase in alcohol consumption among women, traditionally a non-drinking population (NIAAA USA and NIA Japan, 1991) . National population surveys in Japan clearly show that drinkers as a percentage of the total female population increased from 19.2% in 1968 to 43.2% in 1988, whereas that of males during the same period increased from 73.6% to 78.0% (Japan Prime Minister's Office, 1968 Office, , 1988 .
Although the increase in the percentage of female drinkers in Japan has been observed in all age categories, marked increases have been observed for women from 30 to 39 years old, from 22.3% in 1968 to 60.8% in 1988; and for women ' Author to whom correspondence should be addressed. from 20 to 29 years old, from 24.0 to 55.7%. Other surveys have also revealed that alcohol consumption was most common among females from 20 to 39 years of age (Mental Health Division of the Japanese Ministry of Health and Welfare, 1989 ; National Institute of Drug Abuse, 1991).
The negative effects that problem drinking by mothers has on their children have been discussed in terms of the increasing risk of alcoholism in the family (Stroup-Benham et al., 1990; Russell et al., 1990) . A study has revealed a higher rate of alcoholism in the families of female alcoholics than in those of male alcoholics; this suggests that women might have more influence than men on the occurrence of familial alcoholism (Cotton, 1979) . A study of influences on the physical, mental, and emotional development of children of alcoholic mothers showed higher risks of anomalies, emotional disturbances, anti-social behaviour, and maladjustment to school life, as compared with children of non-alcoholic mothers (Morita et al., 1990) . By considering the rapid increase of the female drinking population aged from 20 to 39 years old, the high proportion of problem drinking in that generation, and the probable adverse consequences on their children's health, it is possible to identify the various factors that affect the drinking habits of females from 20 to 39 years of age, particularly of mothers of young children.
Another factor besides age which is believed to affect female drinking is occupation. Employed women are reported to drink more alcohol than do housewives (Parker etal., 1983; Jenkins, 1986; Martin and Casswell, 1988) , and a substantial proportion of employed women have been reported to have alcohol problems, even in occupational groups not normally considered to be at high risk for alcoholism (Higa et al., 1981; Jenkins, 1986; Parker etal., 1983) .
In Japan, tertiary industry, which is defined in the Japanese census statistics to correspond to specific groups of industrial classification including service industries and clerical firms, has increased as a proportion of the nation's overall industrial structure: tertiary industry as a percentage of Japan's total production was 48.9% in 1960, but increased to 63.0% in 1990 (Japan Economic Planning Agency, 1993). Working and living in this service-oriented economy, people's lifestyles have changed from traditional to urban. These changes have facilitated the entry of females into the business sector (Japan Economic Planning Agency, 1993) . The female working population in 1990 was 24.4 million; its increase of 7.5% since 1985 was nearly twice as great as that of males at 3.9% (Management and Coordination Agency, 1992) . Among female workers, 28.3% were working in the service industry, which is greater than the percentage for males, 18.7% (Management and Coordination Agency, 1992) .
Residential environment in a megalopolis supported by the wide-range development of service economy is characterized by high-density living, increased access to various services and retail shops, lack of safe open space, decreased opportunity to experience the natural environment, increased life stresses of various types, and increased consumption of services. Servicerelated expenses as a proportion of total household expenses comprised 30% in households in the Tokyo area, a greater percentage than that in less-urbanized areas in Japan (Japan Economic Planning Agency, 1991).
Japan's recent urbanization is characterized by the above-mentioned development of a service economy with the increasing number of serviceeconomy-related business firms in the city centre and the decentralization of manufacturing industries (Ushijima, 1990) . This change of geographic industrial patterns and the subsequent changes of residential environments are considered to have altered people's lifestyles and social norms (National Land Agency, 1993) . These changes along with recent urbanization show features of acculturation which are observed in cities and their surrounding areas throughout the country; we described this process as post-industrial urbanization.
Drinking problems are considered to be more common in cities than elsewhere (Room, 1990) . It is also reported that stronger drinks are consumed in urban areas than in rural areas; and in an urban environment, where social relationships become more segmented, depersonalized, and instrumental, alcohol could be used as a social lubricant (Sulkunen, 1989) . Although the effect of alcohol use is expected to be greater in modern urban and complex societies than in old rural and simple societies, issues of the people's drinking habits in relation to urban living are mainly described in terms of the male population, or without mentioning sex differences.
Thus, the purpose of this study was to elucidate the effects of urban living, individual occupational experiences and age on the drinking habits of females nurturing children in a typical post-industrial urbanized society in and around the Tokyo megalopolis.
METHODS
We selected four study districts from the greater Tokyo area which includes 201 service centres for public health, with each of the areas characterized by a different degree of urbanization, by using a stratified random sampling method. People received community health-care services through local public health centres. We first stratified 201 service centres for public health into four area categories (ACa, ACb, ACc and ACd) on the basis of distance from the middle of Tokyo, demographic and industrial indicators relating to urbanization of those areas: (ACa) included 85 service centres, an area within a 25 km radius of the middle of Tokyo and has already developed as a densely populated area; (ACb) included 62 service centres, an area between 25 and 50 km radii of the middle of Tokyo, where satellite cities housing many people who commute to the middle of Tokyo have been growing; (ACc) included 15 service centres, an area which serves as a provincial core of industry located between 50 and 150 km radii of the middle of Tokyo; and (ACd) included 39 service centres, an area which formerly was supported by agricultural and fishery production but has been growing as satellite cities following the recent development of residential facilities and a transportation system connected with the middle of Tokyo. Its location lying between 50 and 150 km radii of the middle of Tokyo. Eight service centres, each two service centres corresponding to the four individual area categories (ACa), (ACb), (ACc) and (ACd), were randomly selected and it was carefully considered whether it was feasible to carry out the survey for 1 year. Finally four service centres, A, B, C, and D, individually corresponding to (ACa), (ACb), (ACc) and (ACd), were chosen for this study. The names of these public health centre service areas were Sumida Mukojima, Tokyo; Ohmiya, Saitama; Hitachi, Ibaragi; and Mobara, Chiba.
We first compiled demographic, housingenvironmental, and industrial indicators related to urbanization. Statistical associations between indicators and levels of urbanization were calculated by using the Friedman test. We also compiled health-level indicators (infant mortality, female age-standardized mortality ratios calculated by using the Japanese standard population in 1985, and female life expectancy at birth) in each of the four study areas to clarify the characteristics of these areas.
A questionnaire survey was conducted to elucidate the drinking habits, occupational experiences, and some lifestyle factors of mothers of 3-year-old children in the four study areas of different urbanization stages. The subjects of this survey population consisted of 6418 mothers from the four study areas whose children had visited public health centres for the purpose of routine physical health examinations for 3-year-old children during the 12-month period of April 1, 1991 through March 30,1992. It was required that every 3-year-old child undergo an examination which was conducted at each public health centre between two and four times a month. A questionnaire was sent to each mother 2 weeks before a child's physical examination. Completed questionnaires were collected at public health centres on the physical examination days.
The study variables were: current and former experience of drinking, average number of drinks per drinking day, frequency of drinking, experiences of drinking alone, types of drinking occasions, experiences of loss of consciousness (blackout), experiences of binge drinking, current occupational status, former occupational experiences, types of occupation ever employed in (clerical, sales, drinking and eating places, manufacturing, technical, education, nursery, and health and welfare-related), daily breakfast-eating habits, between-meals eating habits, time used daily for grooming, desire to be thin, parity of their child, and age.
For further analysis in this study, we defined a current drinker as a female who drank at least four units of alcohol (about 44 g of pure ethanol) in the previous month, and defined a non-drinker as a female who reported not drinking in the previous 12 months. We defined the rest of the respondents as social drinkers. We first compared current drinkers, non-drinkers and social drinkers by residential areas.
Current drinkers and non-drinkers as percentages of the total population were compared by areas. The trend of the percentage distribution by area of residence was examined by use of the Mantel test (Mantel, 1983) . Occupational involvement and lifestyle characteristics of the study subjects in individual areas were compared, and the trends of their percentage distributions in accordance with the degree of urbanization were evaluated by use of the Mantel test. The associations between current drinking and lifestyle characteristics and parity of children (first child and others) were examined by •£• test.
The individual independent effects of occupational participation factors, age, and residence in a more urbanized area on female alcohol drinking were examined by using log-linear analysis. We used the CATMOD procedure of the 5th version of the SAS package for the computation. The subjects' current drinking status was used as a dependent variable. The following eight variables were used as independent variables: two variables of occupation (current workforce participation as compared to the lack of workforce participation experience; former workforce participation without current involvement as compared to the lack Associations between variable and residential area were, in all cases, P < 0.001.
of workforce participation experience), three variables of age categories (ages 18-24 as compared to ages 35^9, 30-34 and 25-29 respectively), and three variables of the place of residence (Area A, B or C as compared to Area D). We used two models as shown in Table 3 : one model examined only individual main effects of the above-mentioned eight individual independent variables; the other model examined eight main effects variables and interactions between living areas and occupation, as well as occupation and age groups. Drinking patterns of current drinkers according to place of residence were analysed by using responses to types of drinking occasions, experience of drinking as a means to induce sleep, and drinking as a means of coping with stress. Independent effects on these drinking patterns of the urbanization levels of the residence, current working status, and age were calculated by use of the main effects model of log-linear analysis. Odds ratios were calculated of living in the most urbanized area (Area A) as compared to the mean, current worker as compared to current non-working population, and young ages from 18 to 24 as compared to the older ages.
Current female drinkers as a proportion of all respondents exhibiting problem-drinking behaviour, determined by experience of loss of consciousness and of binge drinking, adjusted by age distribution was calculated for each area, and the association between these proportions and the level of urbanization was examined by use of the Mantel test.
RESULTS
Indicators relating urbanization in each individual study area (Table 1) show that the arrangement from D to A corresponds to the level of urbanization;-that is, Area A was the most urbanized area in-terms of a variety of demographic, housing-environment, and industrial factors. The proportion of male workers participating in tertiary industries to all male workers and living in each individual area were: 56% in Area A; 60% in Area B; 35% in Area C; and 46% in Area D. The proportion of female workers occupied in tertiary industries to all female workers and living in each individual area was 64% in Area A; 74% in Area B; 60% in Area C; and 59% in Area D.
Infant deaths per 1000 live births in Areas A, B, C, and D were 5.8, 5.3, 5.5 and 5.6, respectively. Female age-standardized mortalities in these areas were 107.9, 95.9, 95.3 and 101.8, respectively, and female life expectancy at birth was 81.1, 82.5, 82.4 and 82.8 years, respectively. Female health levels in individual areas observed by these mortality statistics showed similar health status of female population across the four areas of this study.
A total of 5449 responses were obtained from the four study areas: 817 from Area A; 2506 from Area B; 747 from Area C; and 1379 from Area D. The overall response rate was 84.9%. The average age of responders was 32.7 (SD = 3.2), and in this regard there was no significant difference among the areas. Percentage of non-drinkers was negatively associated with the degree of urbanization (P < 0.001). Table 2 shows distribution of current drinkers, non-drinkers and social drinkers. The percentages of current drinkers and non-drinkers are shown by area in Fig. 1 . Overall, 38% of the respondents had drunk at least four units of alcohol during the most recent month. Current drinking as a percentage of all respondents was positively correlated with the degree of urbanization of an area (highest in Area A and lowest in Area D) (P < 0.001).
Current workers as a percentage of all respondents were 39.5% in Area A, 19.8% in Area B, 19.2% in Area C, and 45.2% in Area D. Females having experience of workforce enrolment (i.e. current workers and current non-workers who Results of the log-linear analysis. tMain effects of eight independent variables were used as independent variables. |Main effects of eight independent variables and interaction variables between living area and occupation variables, as well as occupation variables and age group were used as independent variables. Dependent variable: current drinkers = 1; non-drinkers = 0. Odds ratios (OR) of independent categories are shown by using both the main effect model and the interaction adjusted model. ***P< 0.001; **/><0 01; */><0.05; NS: not significant. once participated in the workforce) as a percentage of all respondents was 91.6% in Area A, 75.6% in Area B, 78.5% in Area C, and 86.8% in Area D. Workforce enrolment showed some association with the degree of urbanization; however, the independent contribution of workforce enrolment to female drinking needs to be evaluated.
Percentage of females with regular breakfast- taking, percentage of females eating between current drinking of mothers of 3-year-old children meals, percentage of females using <5 min for after excluding the effects of workforce pardaily grooming and making-up, and percentage of ticipation and age was significantly positive, females wishing to become slim as a percentage Table 4 shows the drinking patterns of female of all respondents were similar in all four areas, current drinkers in each of the four areas. Females These results showed that lifestyles of the female drank at least sometimes during dinner and drank subjects in the four study areas were similar at least sometimes at private meetings; these prodespite the different levels of urbanization. Cur-portions to the female current drinkers were rent drinking status as a proportion of all respon-greater in the more urbanized area. The prodents did not show association with lifestyle portion of drinkers who drank at least sometimes factors. There were no associations between cur-as a means to induce sleep as compared to the rent drinking and parity.
female current drinkers was also greater in the Table 3 shows the results of the log-linear analy-more urbanized area. Table 5 shows individual sis of the relationships among alcohol drinking, effects of living in the most urbanized area (Area place of residence, occupation, and age of the A), current workforce participation and young female subjects. Current workforce participation age. was associated with a higher level of drinking in
The age-adjusted percentages of females having both the main effects model and the interaction experiences of loss of memory after drinking duradjusted models. Current drinking was greater in ing the most recent 12 months were 4.1, 1.2, 0.8 the 18-24 age group in both models. The associ-and 1.2, in Areas A, B, C and D, respectively; ation between living in a more-urbanized area and statistically, this percentage was significantly Individual drinking pattern was used as a dependent variable in the log-linear analysis. Odds ratios (OR) of living in the most urbanized area (Area A) as compared to the mean, of current workforce participation as compared to current non-working population, and of young ages (18-24) as compared to the older ages are shown. P< 0.001; **P<0.01; 'P<0.05; NS: not significant. * * * greater according to the degree of urbanization (P<0.01). The age-adjusted percentage of females having experiences of difficulty in stopping drinking was 4.6, 1.5, 1.4 and 1.9, in Areas A, B, C and D, respectively; this percentage was significantly greater according to the degree of urbanization (P < 0.01).
DISCUSSION
The present study revealed that current drinking and problem drinking among mothers of 3-year-old children in and around the Tokyo megalopolis was positively correlated with urbanization, after eliminating the effects of individual occupational involvement and age.
The difference between urban and rural living has long been discussed in relation to drinking habits. It has been reported that alcohol-related problems are seen more frequently in urban areas than in rural areas (Gliksman and Rush, 1986; Room, 1990) . On the other hand, it has also been pointed out that drinking culture per se is more rooted in rural than in urban areas (Allamani et al., 1988; Sulkunen, 1989) . The effects of urbanization on female alcohol consumption and drinking problems have been understood as one means of adjusting from living in a traditional culture to living under modern, urban conditions. The development of post-industrial society has resulted in rapid changes of family structure, occupational involvement by females, female working conditions, and of social networks within the community. People living in a megalopolis are facing rapid socio-cultural change even if they continue to live in the same area. The present study confirmed that females living in more urbanized areas are more likely to drink alcohol.
It has been demonstrated that a transformation of female drinking habits from a traditional culture occurs in a modern society (Markides et al., 1990; Hanna and Fitzgerald, 1993) . It has also been pointed out that women's attitudes towards drinking behaviour have changed to make this a popular daily event in the family (Yamakawa, 1989) . Our results showed a very steady percentage of social drinkers across the studied areas. If this population is a unique group then its ability to cope with drinking regardless of urbanization needs to be followed up by a longitudinal study.
As regards problem drinking, the percentage of females having experiences of loss of memory after drinking and the percentage of females having experiences of difficulty in stopping drinking were highest in Area A; however, the associations between these problem drinking indicators and the degree of urbanization were not linear. Those indicators in Area D seemed to show a rather high proportion of problem drinking. Emergence of problem drinking needs to be studied from the aspects of both urban and rural drinking cultures. The present study showed a statistically significant, positive independent effect of occupational involvement on female drinking, after eliminating the effects of the place of living and age. A metaanalysis has shown that chronic unemployment is negatively related to alcohol consumption among young females, and that becoming employed is positively related to consumption of alcohol later in life (Temple et al., 1991) . It is also known that women with higher educational levels are more likely to be drinkers (Holcomb, 1986) , a tendency that is compatible with the results of the present study. It is of interest to note that current occupational involvement was significantly positively correlated with drinking at private meetings, and was significantly negatively correlated with drinking during dinner. Working outside of one's home could increase mothers' chances to have social interactions, including drinking.
With respect to younger age, those aged 18-24 showed increased levels of current drinking. Younger mothers experienced more chances than older mothers to drink at private meetings and to use drinking as a means of coping with stress. However, they were less likely than older mothers to drink during dinner or to drink as a means to induce sleep. It has been reported that adverse drinking consequences and episodes of heavy drinking are most common among women aged 21-34 (Wilsnack et al., 1984) . It is also known that the percentage of binge drinking among young females is larger than that of older females, and that perceived changes in consumption since the previous year are larger among younger females than among older ones (Bennett et al., 1991) . Japanese female alcoholic patients as a proportion of all women have been increasing for women aged under 29 and from 30 through 39 (Higa, 1988) . Elsewhere it has been found that women in their 30s have a higher rate of alcoholism than do those in other age groups (Fillmore, 1987 ). The present results confirm different drinking patterns according to age.
Some studies of communities' overall populations have suggested that social stress influences the drinking behaviour of urban residents (Rodin and Morton, 1982; Neff and Husaini, 1985) . Our study showed that in more-urbanized areas, females who drink as a means to induce sleep comprise a statistically higher percentage of total current drinkers than in less-urbanized areas. Drinking as a means to cope with stress showed a statistical association with young age. The lack of coping experiences in younger age groups may increase stress-coping drinking.
In conclusion the survey showed that the sociocultural changes of urbanization are linked to the recent increase of female drinking in the Tokyo megalopolis.
